L8 ANSWER 3 OF 4 CA COPYRIGHT 2 003 ACS 
AN 129:136890 CA 

TI Fire-resistant resin compositions with high safety and less smoke 
emission 

on burning 
IN Hiiro, Tomoki; Aoyama, Taizo 

PA Kanegafuchi Chemical Industry Co., Ltd., Japan 
SO Cpn. Kokai Tokkyo Koho, 11 pp. 

CODEN: JKXXAF 
DT Patent 
LA Japanese 
IC 1CM CQ8L093-10 

ICS C08K003-24; C08K003-32; C08K005-02 ; C08K005-521; C08L027-18; 
CQ8L055-02; CO 8 L0 67 -02; CO 8 L0 6 9-00; C0 8L071-12; CO 8 LOS 3-10 ; 
C0 8L071-02; C0 8L02 5-0 6 
CC 37-6 (Plastics Manufacture and Processing) 
FAN . CNT 1 

PATENT NO. KIND LATE APPLICATION NO. DATE 



PI JP 10168319 A2 19980623 JP 1996-342473 19961205 

PRAI JP 1996-342473 19961205 

AB The compns. comprise (a) o rganopolysi loxane-polyes ters or 

organopolysiloxane-polycarbonates and (b) org. polymers. Prepg. a 
polycarbonate-siloxane (wt. mol . wt . 38,000) from bisphenol A 1140, di-Me 
carbonate 450, and dimet hoxydimethyl silane 360 g, and kneading (30 parts) 
with 100 pars polycarbonate (Panlite L1250), and injection molding gave 
test pieces with UL 94 burning test V-0, limiting 0 index 30.6'*, and a 
small amt . of smoke emission. 

ST fire resistant resin safety smoke emission; polycarbonate siloxane fire 
resistant compn 

IT Fire-resistant materials 
Safety 

( fire-res i.stant resin compns. contg. polyester- or polycarbonate- 
siloxanes with high safety and less smoke emission on burning) 
IT Fluoropolymers , properties 
Polycarbonates, properties 
Polyesters, properties 
Polymer blends 
Polymers, properties 

RL: POF (Polymer in formulation); PRP (Properties); USES (Uses) 

(fire-resistant resin compns. contg. polyester- or polycarbonate- 
siloxanes with high safety and less smoke emission on burning) 
IT Polysiloxanes, properties 
Polysiloxanes , properties 

RL: POF (Polymer in formulation); PRP (Properties); USES (Uses) 

(polycarbonate-; fire-resistant resin compns. contg. polyester- or 
polycarbonate-siloxanes with high safety and less smoke emission on 
burning ) 
IT Polysiloxanes, properties 
Polysiloxanes, properties 

P.L: POF (Polymer in formulation); PRP (Properties); USES (Uses) 

(polyester-, polycarbonate-; fire-resistant resin compns. contg. 
polyester- or polycarbonate-siloxanes with high safety and less smoke 
emission on burning) 
IT Polyesters, properties 
Polyesters, properties 

PL: POF (Polymer in formulation); PRP (Properties); USES (Uses) 

( pol ysiloxane- , pol yea rbona te- ; fire-resistant resin compns. contg. 



polyester- or polycarbonate-siloxanes with high safety and less smoke 
emission on burning) 
IT Polycarbonates, properties 
Polycarbonates, properties 

RL: POF (Polymer in formulation); PP.P (Properties); USES (Uses) 

(polysiloxane-; fire-resistant resin compns . contg. polyester- or 
polycarbonate-siloxanes with high safety and less smoke emission on 
burning ) 

IT 210469-12-8P, Bisphenol A-dimethyl carbonate- 
dimethoxydimethylsilane copolymer 210540-84-4P 

RL: IMF (Industrial manufacture); POF (Polymer in formulation); PRP 
(Properties); PREP (Preparation); USES (Uses) 

(fire-resistant resin compns. contg. polyester- or polycarbonate- 
siloxanes with high safety and less smoke emission on burning) 
IT 79-94-7D, epoxy oligomer 9002-84-0, PTFE 9003-56-9, ABS 12 
24936-68-3, properties 24968-12-5, Duranex 2002 
25038-59-9, Bellpet EFG 7, properties 

RL: POF (Polymer in formulation); PRP (Properties); USES (Uses) 

(fire-resistant resin compns. contg. polyester- or polycarbonate- 
siloxanes with high safety and less smoke emission on burning) 



Searching PAj 



http://wvvw1.ipdl.jpo.go.jp/PA1/result/detail/main/wAAAa06322DA410168319P1.htm 



PATENT ABSTRACTS OF JAPAN 





(1 1 )Publication number : 




10-168319 




(43 )Date of publication of application : 


23.06.1998 


(51)Int.CI. 


C08L 


83/10 






C08K 


3/24 






C08K 


3/32 






C08K 


5/02 






C08K 


5/521 






C08L 


27/18 






C08L 


55/02 






C08L 


67/02 






C08L 


69/00 






C08L 


71/12 






//(C08L 


83/10 






C08L 


67 : 02 


) 




(C08L 


83/10 






C08L 


69:00 


) 




(C08L 


83/10 






C08L 


71 : 12 


) 




(C08L 


83/10 






\J O ±J 




) 




(C08L 


83/10 






C08L 


69: 00 






C08L 


55:02 






(C08L 


83/10 






C08L 


69:00 






C08L 


67:02 






(C08L 


83/10 






C08L 


71:02 






C08L 


25:06 





(2 1 ^Application number : 08-342473 (7 1 )Applicant : KANEGAFUCHI CHEM IND CO LTD 

(22 )Date of filing : 05.12.1996 (72 )Inventor : HIIRO TOMOKI 

AOYAMA TAIZO 



1 of 2 



5/22/03 2:09 PM 



Searching PAJ* 



http://www1 .ipdl.ipo.go.jp/PA1/result/detail/main/wAAAa06322DA410168319P1.htm 



(54) FLAME-RETARDANT RESIN COMPOSITION 

(57)Abstract: 

PROBLHM TO BH SOLVKD: To obtain the subject composition by essentially 
including a siloxane- based copolymer having specific structural unit so as to afford high 
safety, low smoke when burned and slight deterioration of its physical properties. 
SOLUTION: This composition comprises (A) a siloxane-based copolymer of the 
formula [(a) is l or 2; (b) is 0 or 1; (1), (m) and (n) are each an integer of ≥l; Rl and 
R2 are each I I or a 1-20C hydrocarbon; R3 and R4 are each 1-20C divalent 
hydrocarbon or R5-X-R6 (R5 and R6 are each a divalent aromatic hydrocarbon; X is a 

single bond, O, S, SO, etc.)] and (B) pref. 0.5-50wt.% of an organic polymer such as n-y f . - r / J \ ■ i ~| 
polyethylene terephthalate, polybutylene terephthalate or polycarbonate, and pref. M v |> Q-K>— j[ °" c ^ 8 '" c A u " r |^ | 

furthermore, (C) 0. 1 -200 pts.wt, based on a total 1 00 pts.wt of the components A and 
B, of a flame retradant and (D) 0.001-5 pts.wt., based on a total 100 pts.wt. of the 
components A and B, of an anti-dripping agent. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The flame-retardant-resin constituent which consists of the following component (A) and (B). 



The siloxane system copolymer shown by the following general formula (I) [Formula 1] 




0-R 3 



^ 1 




(I) 



1 or 2b of a is 0 or 1 among [formula. 1, m, and n are one or more positive integers, respectively. Rl And 
R2, respectively A hydrogen atom or the hydrocarbon group of carbon numbers 1-20 (However, the part 
or all the hydrogen atoms of a hydrocarbon group may be replaced by the halogen atom.) R3 is the 
divalent hydrocarbon group (however, the part or all the hydrogen atoms of a hydrocarbon group may be 
replaced by the halogen atom.) of carbon numbers 1-20, respectively. And R4 Or the basis expressed with 
-R5-X-R6- (however, R5 and R6 show a divalent aromatic-hydrocarbon machine, and the hydrogen atom 
of an aromatic ring may be replaced by the halogen atom, the hydrocarbon group, the alkoxy group, or 
the phenoxy machine.) Moreover, X shows the divalent hydrocarbon group of single bond, -0-, -S-, 
-SO-, -S02-, -CO-, and carbon numbers 1-20. It is shown. ] (B) organic polymer. 
[Claim 2] The flame-retardant-resin constituent according to claim 1 whose content of the organic 
polymer of a component (B) is 0.5 - 50 % of the weight. 

[Claim 3] The flame-retardant-resin constituent according to claim 1 or 2 which comes to contain a 
component (C) flame retarder further. 

[Claim 4] The flame-retardant-resin constituent according to claim 3 whose content of the flame retarder 
of a component (C) is the 0. 1 - 300 weight section to a component (A) and a total of 100 weights 
sections of (B). 

[Claim 5] A flame-retardant-resin constituent given in any 1 term of the claims 1-4 which come to contain 
(Component D) dripping inhibitor further. 

[Claim 6] The flame-retardant-resin constituent according to claim 5 whose content of the dripping 
inhibitor of a component (D) is 0.001 - 5 weight section to a component (A) and a total of 100 weights 
sections of (B ) 

[Claim 7] A flame-retardant-resin constituent given in any 1 term of the claims 1-6 whose organic 
polymers of a component (B) are thermoplastics. 

[Claim 8] The flame-retardant-resin constituent according to claim 7 whose organic polymer of a 
component (B) is a polyethylene terephthalate. 

[Claim 9] The flame-retardant-resin constituent according to claim 7 whose organic polymer of a 
component (B) is a polybutylene terephthalate. 

[Claim 10] The flame-retardant-resin constituent according to claim 7 whose organic polymer of a 
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component ( B) is a polycarbonate. 

[Claim 11] The flame-retardant-resin constituent according to claim 7 whose organic polymer of a 
component (B) is a polyphenylene ether. 

[Claim 12] The flame-retardant-resin constituent according to claim 7 whose organic polymer of a 

component (B) is an acrylonitrile-styrene-butadiene-rubber system copolymer. 

[Claim 13] The flame-retardant-resin constituent according to claim 7 whose organic polymer of a 

component (B) is the alloy of a polycarbonate and an acrylonitrile-styrene-butadiene-rubber system 

copolymer 

[Claim 14] The flame-retardant-resin constituent according to claim 7 whose organic polymer of a 
component (B) is the alloy of a polycarbonate and a polyethylene terephthalate. 
[Claim 15] The flame-retardant-resin constituent according to claim 7 whose organic polymer of a 
component ( B ) is the alloy of a polyphenylene ether and polystyrene. 



[Translation done ] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 

3 In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Safety is high in more detail about the 
flame-retardant-resin constituent with which this invention comes to contain a siloxane system 
copolymer, and there is fuming [ little / at the time of combustion ], and it is related with a 
flame-retardant-resin constituent with few falls of machine physical properties. 
[0002] 

[Description of the Prior Art] An organic polymer is the useful industrial product used for plastics, a film, 
fiber, adhesives, a paint, an extrusion sheet, etc., and, generally is excellent in lightweight nature, shock 
resistance, abrasion resistance, electric insulation, and fabricating-operation nature. However, such an 
organic polymer is lacking in fire retardancy, and it has a fault, such as producing gas detrimental at the 
time of combustion moreover. Therefore, when using such an organic polymer for the use of which fire 
retardancy is required, it is common to carry out flameproofing by usually adding the flame retarder 
represented by the halogen system. However, such a halogen system flame retarder produces harmful gas 
at the time of combustion, and the safety of the flame retarder itself not only poses a problem, but it has 
the trouble of reducing a mechanical strength depending on the addition. 

[0003] As other flame retarders, the flame-retarder metallurgy group hydroxide metallurgy group oxide 
of the Lynn system is known. However, no these have enough fire retardancy, or have the problem of a 
mechanical strength falling by addition. As a means which raises the fire retardancy of an organic 
polymer, the siloxane compound attracts attention. It is the feature that the effect on a fire-resistant 
disposition is also high in addition to a siloxane compound having high safety. However, by the method 
of adding a silicone oil and a silicon resin by which the conventional proposal is made, there is a trouble 
that fire-resistant disposition top effect for a low case with the sufficient compatibility of a siloxane 
compound and a resin is not acquired, or a siloxane compound carries out bleeding to a front face. 
[0004] The technology about a siloxane system copolymer is indicated as a means to solve such a trouble 
For example, the fire-resistant polycarbonate-siloxane block copolymer is indicated in JP, 5-262975, A. 
Moreover, the polyester (polyester carbonate)-siloxane block copolymer is indicated in JP,5-222173,A 
and JP, 7-2999, A. However, in these official reports, the technology of using a siloxane system copolymer 
as a flame retarder is not indicated. Furthermore, since they contain a siloxane portion in block, these 
siloxane system copolymers have a limitation in the rate of siloxane introduction, are deficient in 
compatibility with an organic polymer, and have a problem of an inadequate flume in the fall of the 
mechanical property by phase separation, and the fire-resistant disposition top effect. Curry ** - the 
synthesis method of the siloxane system copolymer obtained from a diol and a screw (Ernie Reno) 
diphenyl silane is reported (J. Appl.Polym.Sci , vol.9, pp.295 (1965)) Moreover, Carraher, Jr. and others 
have reported the synthesis method of the siloxane system copolymer obtained from a diol and a 
JIKUROROJI organosilane (J. Polym.Sci., partA-1, vol.8, and pp.973 (1970)). Since the polymer to 
generate serves as an alternating copolymer by these methods, it is possible to make the amount of 
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introduction of a siloxane increase. In JP,7-15053,B, the fire-resistant blend with this type of siloxane 
system copolymer [poly (aryloxy siloxane)] and an aromatic polycarbonate is indicated. However, by this 
method, when a poly (aryloxy siloxane) glass transition point is low and adds so much, there is a problem 
that the thermal resistance of an organic polymer falls. 
[0005] 

[Problem(s) to be Solved by the Invention] The place which it is made in order that this invention may 
solve the above-mentioned conventional technical problem, and is made into the purpose has high safety, 
has fuming [ little / at the time of combustion ], and is for the fall of physical properties to offer a few 
flame-retardant-resin constituent . 
[0006] 

[Means for Solving the Problem] In order to attain the aforementioned purpose, as a result of repeating 
research wholeheartedly, by using as an indispensable component the siloxane system copolymer which 
has a specific structural unit, this invention persons found out that the above-mentioned trouble could be 
solved, and completed this invention. 

[0007] That is, this invention makes the content the flame-retardant-resin constituent which consists of 
the following component (A) and (B). 

(A) : The siloxane system copolymer shown by the following general formula (I) [0008] 
[Formula 2] 
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[0009] 1 or 2b of a is 0 or 1 among [formula. 1, m, and n are one or more positive integers, respectively. 
Rl And R2, respectively A hydrogen atom or the hydrocarbon group of carbon numbers 1-20 (However, 
the part or all the hydrogen atoms of a hydrocarbon group may be replaced by the halogen atom.) R3 is 
the divalent hydrocarbon group (however, the part or all the hydrogen atoms of a hydrocarbon group 
may be replaced by the halogen atom.) of carbon numbers 1-20, respectively. And R4 Or the basis 
expressed with -R5-X-R6- (however, R5 and R6 show a divalent aromatic-hydrocarbon machine, and the 
hydrogen atom of an aromatic ring may be replaced by the halogen atom, the hydrocarbon group, the 
alkoxy group, or the phenoxy machine.) Moreover, X shows the divalent hydrocarbon group of single 
bond, -0-, -S-, -SO-, -S02-, -CO-, and carbon numbers 1-20. It is shown. ] (B) organic polymer. 
Moreover, this invention makes the content the flame-retardant-resin constituent which comes to contain 
at least one sort of a component (C) flame retarder and (Component D) dripping inhibitor in the 
above-mentioned flame-retardant-resin constituent further. 
[0010] 

[Embodiments of the Invention] Hereafter, this invention is explained in detail. In this invention, the 
siloxane system copolymer shown by the following general formula (I) is used as a component (A) 
[0011] 
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[0012] 1 or 2b of a is 0 or 1 among [formula. 1, m, and n are one or more positive integers, respectively. 
Rl And R2, respectively A hydrogen atom or the hydrocarbon group of carbon numbers 1-20 ( However, 
the part or all the hydrogen atoms of a hydrocarbon group may be replaced by the halogen atom.) R3 is 
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the divalent hydrocarbon group (however, the part or all the hydrogen atoms of a hydrocarbon group 
may be replaced by the halogen atom ) of carbon numbers 1-20, respectively. And R4 Or the basis 
expressed with -R5-X-R6- (however, R5 and R6 show a divalent aromatic-hydrocarbon machine, and the 
hydrogen atom of an aromatic ring may be replaced by the halogen atom, the hydrocarbon group, the 
alkoxy group, or the phenoxy machine.) Moreover, X shows the divalent hydrocarbon group of single 
bond, -0-, -S-, -SO-, -S02-, -CO-, and carbon numbers 1-20. It is shown. ] . 
[0013] Rl in the aforementioned general formula (I) And R2 Even if it is a hydrogen atom or the 
hydrocarbon group (however, the part or all the hydrogen atoms of these hydrocarbon groups may be 
replaced by the halogen atom.) of carbon numbers 1-20 and is a single basis in the whole copolymer, you 
may consist of two or more bases independently, respectively. As the example, the Kisiel machine, a 
phenyl group, a naphthyl group, an allyl group, a vinyl group, a chloro methyl group, 3 and 3, 3-truffe 
RUORO propyl group, a perfluoro butyl, a perfluoro octyl machine, etc. are mentioned to a methyl 
group, an ethyl group, n-propyl group, an isopropyl machine, n-butyl, a tert-butyl, n-pentyl machine, and 
n-. A methyl group and a phenyl group are [ among these ] desirable. 

[0014] R3 in the aforementioned general formula ( I) The divalent hydrocarbon group of carbon numbers 
1 -20 (However, the part or all the hydrogen atoms of a hydrocarbon group may be replaced by the 
halogen atom.) Or the basis expressed with -R5-X-R6- (however, R5 and R6 show a divalent 
aromatic-hydrocarbon machine, and the hydrogen atom of an aromatic ring may be replaced by the 
halogen atom, the hydrocarbon group, the alkoxy group, or the phenoxy machine.) moreover, X shows 
the divalent hydrocarbon group of single bond, -0-, -S-, -SO-, -S02-, -CO-, and carbon numbers 1-20 it 
is — even if it is a single basis in the whole copolymer, you may consist of two or more bases 
[0015] As the example, 2 and 2-screw (4-hydroxyphenyl) propane (alias : bisphenol A), Screw 
(4-hydroxyphenyl) methane, 1, and 1 -screw (4-hydroxyphenyl) - 3, 3, a 5-trimethyl cyclohexane (alias : 
bisphenol TMC), Screw (4-hydroxy-3, 5-dimethylphenyl) methane, screw (4-hydroxy-3, 
5-dichlorophenyl) methane, 1 and 1 -screw (4-hydroxyphenyl) cyclohexyl methane, 1, and 1 -screw 
(4-hydroxyphenyl) ethane, A 1 and 1 -screw ( 4-hydroxyphenyl)- 1 -phenyl ethane, 4, and 4-dihydroxy 
diphenyl ether, The screw (4-hydroxy-3, 5-dimethylphenyl) ether, a screw (4-hydroxyphenyl) sulfone, A 
screw (4-hydroxy-3, 5-dimethylphenyl) sulfone, 4, and 4'-dihydroxy benzophenone, 2 and 2-screw 
(4-hydroxy-3, 5-dimethylphenyl) propane, Tetrabromobisphenol A, tetrapod chloro bisphenol A, 
dihydroxydiphenyl, Hydroquinone, a resorcinol, dihydroxy naphthalene, a dihydroxy anthracene, 
Phenolphthalein, FERUORESEIN, 2, and 2'-dihydroxy -1, 1-dinaphthyl methane, The basis which 
originates in alicyclic diols, such as Korean geisha dimethanol, to aliphatic diols, such as aromatic diols, 
such as 4 and 4'-dihydroxy dinaphthyl, ethylene glycol, a propylene glycol, a butylene glycol, and a 
hexylene glycol, and cyclo is mentioned. The basis originating in bisphenol A and Bisphenol TMC is [ 
among these ] desirable. 

[0016] R4 in the aforementioned general formula ( I) The divalent hydrocarbon group of carbon numbers 

1 -20 (However, the part or all the hydrogen atoms of a hydrocarbon group may be replaced by the 
halogen atom.) Or the basis expressed with -R5-X-R6- (however, R5 and R6 show a divalent 
aromatic-hydrocarbon machine, and the hydrogen atom of an aromatic ring may be replaced by the 
halogen atom, the hydrocarbon group, the alkoxy group, or the phenoxy machine. ) moreover, X shows 
the divalent hydrocarbon group of single bond, -O-, -S-, -SO-, -S02-, -CO-, and carbon numbers 1-20 it 
is — even if it is a single basis in the whole copolymer, you may consist of two or more bases 

[0017] As the example, a terephthalic acid, an isophthalic acid, a phthalic acid, a diphenyl ether -4, a 
4'-dicarboxylic acid, A benzophenone -4, 4-dicarboxylic acid, 1, 4-naphthalene dicarboxylic acid, 1, 

5- naphthalene dicarboxylic acid, 2, 6-naphthalene dicarboxylic acid, Aromatic dicarboxylic acids, such as 

2 and 7-naphthalene dicarboxylic acid, oxalic acid, Aliphatic dicarboxylic acids, such as a malonic acid, a 
succinic acid, and a glutaric acid, 1, 4-cyclohexane dicarboxylic acid, 1, 3 -cyclohexane dicarboxylic acid, 
1 , 2-cyclohexane dicarboxylic acid, The basis originating in alicyclic dicarboxylic acids, such as 1 , 
4-decahydronaphthalene dicarboxylic-acid, 1, 5-decahydronaphthalene dicarboxylic-acid, 2, 

6- decahydronaphthalene dicarboxylic-acid, 2, and 7-decahydronaphthalene dicarboxylic acid, is 
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mentioned. The basis originating in a terephthalic acid and an isophthalic acid is [ among these ] desirable. 

[0018] 1 or 2b of a in the aforementioned general formula (I) is 0 or 1. If a becomes larger than 2, it will 
become a block copolymer and compatibility with an organic polymer will fall. Moreover, 1, m, and n are 
one or more positive integers, respectively. Although especially the upper limit of 1, m, and n is not 
restricted, about 400 are desirable respectively from the point of the moldability of a constituent. 
[0019] The siloxane system copolymer of this invention can be manufactured by the well-known 
polymerization method, for example, melt polycondensation, solution polycondensation, and interfacial 
polycondensation, although especially the manufacture method is not limited. The method to which a 
carboxylic-acid diester and a siloxane compound are made to react especially in these a polycarbonate, 
the method to which a carboxylic-acid diester and a siloxane compound are made to react if needed, a 
diol, dicarbonate, and if needed is desirable, the siloxane system copolymer of this invention is suitable as 
a flame retarder in a resin constituent — amount content is carried out Although there is especially no 
limit in a content, it 0.5 - 50 % of the weight usually contains five to 30% of the weight more preferably 
one to 30% of the weight. At less than 0.5 % of the weight, if the fire-resistant grant effect is not enough 
and exceeds 50 % of the weight, the fall of physical properties, such as a mechanical characteristic and 
thermal resistance, will become large, the weight average molecular weight of the siloxane system 
copolymer of this invention - desirable - 2000-100000 - it is 2000-10000 more preferably The fall of 
the mechanical property of a constituent is large, and in exceeding 100000, there is an inclination for the 
moldability of a constituent to fall in the case of less than 2000. 

[0020] A well-known organic polymer can be used as an organic polymer which is the component (B) of 
this invention. Thermoplastics, thermosetting resin, an elastomer, etc. are mentioned as this organic 
polymer. For example, polydiens, such as a polybutadiene and a polyisoprene, polyethylene, The poly 
alkenes, such as polypropylene and a polyisobutylene, a polyacrylic acid, Poly (meta) acrylate, such as a 
polymethylmethacrylate and poly butyl acrylate Copolymers, such as an acrylic-acid (ester) monomer, a 
styrene system monomer, and an acrylic nitril system monomer, (Meta) Polyacrylamides, such as a 
polyacrylamide, and polyvinyl ethers Polyvinyl halide, such as polyvinyl alcohol and a polyvinyl chloride, 
Polystyrene, such as polyvinyl ester and polystyrene, a polyoxymethylene, Polyamides, such as the poly 
oxides, such as polyoxypropylene, nylon 6, nylon 6, and 6 The poly imines, polyacetals, polyaramides, 
and polycarbonates A polyethylene terephthalate, a polybutylene terephthalate, a polyarylate, Polyester, 
such as a polyester system liquid crystal polymer, and polyurethane A polyphenylene ether, a 
polyphenylene sulfide, a polysulfone, Polyether sulphone, polyether imide, a polyamidoimide, a polyimide, 
A polyether ether ketone, a polysiloxane, an ethylene propylene rubber, The denaturation polyolefines 
which carried out the graft of the polar group by the ethylene-propylene-diene system monomer 
copolymer, the maleic anhydride, glycidyl methacrylate, etc. An acrylic elastomer, an 
acrylonitrile-styrene-butadiene-rubber system copolymer, The denaturation styrene thermoplastic 
elastomer which carried out the graft of the polar group by the maleic anhydride, glycidyl methacrylate, 
etc., phenol resin, epoxy resins, and unsaturated polyester resins are mentioned. In these, thermoplastics 
is desirable in respect of compatibility with a siloxane system copolymer. 
[0021] Furthermore, the alloy of a polyethylene terephthalate, a polybutylene terephthalate, a 
polycarbonate, a polyphenylene ether, an acrylonitrile-styrene-butadiene-rubber system copolymer, a 
polycarbonate, the alloy of acrylonitrile-butadiene-styrene copolymer and a polycarbonate, and a 
polyethylene terephthalate, the alloy of a polyphenylene ether and polystyrene, etc. are desirable. 
[0022] The siloxane system copolymer (A) of this invention may be used to a these organic polymers (B) 
independent, and may be used to two or more sorts of blend objects of an organic polymer (B). 
Moreover, to these organic polymers, you may add a filler, a plasticizer, etc. if needed. 
[0023] In this invention, other well-known flame retarders can be further used as a component (C). As an 
example of the above-mentioned flame retarder, chlorinated paraffin, a chlorinated polyethylene, A par 
chloro cyclo pentadecane (tradename : DEKURO lamp lath), tetrapod chloro phthalic anhydride, 
Chlorine-based flame retarders, such as a chlorendic acid and chlorendic anhydride, deca BUROMO 
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diphenyloxide, Tetrabromobisphenol A (alias : TBA), tetrabromo phthalate, Tetrabromo phthalate ester, 
tetrabromo free-wheel-plate RETOJI sodium, Tribromophenol, dibromophenol, dibromo meta-cresol, 
Poly (pentabromobenzyl acrylics), pen tableau MOFE Norian, BUROMO phenoxyethanol, a novolak 
type brornination phenol, dibromo cresyl glycidyl ether, Bromination aromatic triazine, a vinyl star's 
picture, a TBA-screw (2-hydroxy ethyl ether), A TBA-screw (2, 3-dibromopropyl ether), a TBA-screw 
(allyl-compound ether), TBA epoxy oligomer, TBA carbonate oligomer, the TORIBUROMO phenyl 
allyl-compound ether, TORIBUROMO neopentyl alcohol, screw (2, 4, 6-TORIBUROMO phenoxy) 
ethane, The poly dibromo phenylene ether, a tetrabromo cyclooctane, bromination polystyrene, An 
ethylene screw tetrabromo phthalimide, ethylene screw PENTABUROMO diphenyl, A hexa BUROMO 
cyclo dodecane, hexabromobenzene, octave ROMOJI phenyl oxide, Dibromo styrene, tris (2, 
3-dibromopropyl) isocyanurate, Bromine system flame retarders, such as the tetrabromo bisphenol S and 
a pen tableau mottle en, Triphenyl phosphate, tricresyl phosphate, trixylenyl phosphate, Trimethyl 
phosphate, triethyl phosphate, cresyl diphenyl phosphate, Xylenyl diphenyl phosphate, resorcinol screw 
(diphenyl) phosphate, 2-ethylhexyl phosphate, dimethyl methyl phosphate, triaryl phosphate, Phosphoric 
ester system flame retarders, such as aromatic phosphoric ester, tris (chloro ethyl) phosphate, Tris 
dichloro propyl phosphate, TORISU beta-chloropropyl phosphate, Chloro alkyl phosphate, tris 
(TORIBUROMO neopentyl) phosphate, Diethyl - N and N-screw (2-hydroxyethyl) aminomethyl 
phosphate, ** halogen phosphoric ester system flame retarders, such as tris (2, 6-dimethylphenyl) 
phosphate, Condensation phosphoric ester system flame retarders, such as aromatic condensation 
phosphoric ester and ** halogen condensation phosphoric ester, Polyphosphate system flame retarders, 
such as an ammonium polyphosphate, a polyphosphoric acid amide, and poly chloro HOSUFONETO, 
Red phosphorus, an aluminum hydroxide, an antimony trioxide, antimony pentoxide, Antimonic-acid 
soda, a magnesium hydroxide, boric-acid zinc, a zirconium compound, Metal salt system flame retarders, 
such as inorganic system flame retarders, such as a molybdenum compound and a tin system compound, a 
guanidine system flame retarder, a melamine system flame retarder, a sulfonic-acid metal salt, a 
carboxylic-acid metal salt, and a perfluoro alkane sulfonic-acid metal salt, etc. are mentioned. These are 
independent, or are combined two or more sorts and used. As for the content of a component (C), the 0. 1 
- 300 weight section and an amount desirable and suitable from the 0.1 - 200 weight section are usually 
chosen to a component (A) and a total of 100 weights sections of (B). Under in the 0. 1 weight section, if 
the fire-resistant disposition top effect is not fully demonstrated and the 300 weight sections are 
exceeded, physical properties, such as a mechanical characteristic and thermal resistance, will fall. 
[0024] In this invention, other well-known dripping inhibitors can be further used as a component (D). 
Here, a dripping inhibitor is added in order to prevent melting fall of the organic polymer at the time of 
combustion, and a polytetrafluoroethylene is specifically illustrated, the content of a component (D) - 
usually - a component (A) and a total of 100 weights sections of (B) — receiving — 0.001 - 5 weight 
section - it is 0 .01 - 1 weight section preferably Under in the 0.001 weight section, if the dripping 
prevention effect is not fully demonstrated and 5 weight sections are exceeded, physical properties, such 
as a mechanical characteristic and thermal resistance, will fall. There is especially no limit in the method 
of preparation of the flame-retardant-resin constituent of this invention, for example, each 
above-mentioned component is blended, and it is prepared by carrying out melting kneading by the twin 
screw extruder etc. 

[0025] As the above-mentioned additive which can blend various kinds of additives if needed, an 
antioxidant, an ultraviolet ray absorbent, lubricant, a plasticizer, a color, a pigment, a bulking agent, 
reinforcing materials (for example, a glass fiber, a carbon fiber), or other assistants are mentioned to the 
flame-retardant-resin constituent of this invention, and these are independent, or they are combined two 
or more sorts and used. The addition is suitably determined according to the use made into the purpose. 
Moreover, any the time of a polymerization and after a polymerization are sufficient also as the timing of 
addition before a polymerization. The flame-retardant-resin constituent of this invention may be used for 
manufactures, such as plastics, a film, fiber, adhesives, a paint, and an extrusion sheet. 
[0026] The flame-retardant-resin constituent of this invention is suitable for the goods with which the 
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outstanding fire retardancy and outstanding fabricating-operation nature, a mold-release characteristic, 
and surface slippage are used, and still higher thermal resistance, toughness, adding-water-proof 
resolvability, a mechanical characteristic, etc. are searched for. For example, it is suitable for especially 
the goods in an electric field, a lighting field, and an automobile field. Specifically, although the 
copolymer of this invention may be used for autoparts, such as lighting part material, such as electrical 
and electric equipment and electronic-parts material, such as a relay case, a switch, a connector, covering, 
and housing material, a lamp shade, and a lens, a headlight lens, an inner cap, and a reflector, of course, it 
is not limited to these. 

[0027] The siloxane system copolymer of this invention has siloxane structure at random, and it can 
realize high fire retardancy, maintaining the mechanical property of an organic polymer, and thermal 
resistance, since excelling in compatibility with an organic polymer and itself were the copolymers 
excellent in fire retardancy and the mechanical characteristic. A block copolymer has a limitation in the 
rate of siloxane introduction to it, and since the fall of the mechanical property by phase separation is not 
avoided as mentioned above, it has the difficulty that fire retardancy does not improve so much. 
Therefore, at a fire-resistant point, it can be said that the siloxane system random copolymer of this 
invention is excellent compared with a block copolymer. 
[0028] 

[Example] Although an example explains this invention still more concretely hereafter, in the range which 
does not receive a limit at all by these and does not change the summary, change implementation is 
possible for this invention suitably. In addition, the property of polymer was measured according to the 
method shown below. 

(1) After adding the sodium carbonate and the calcium carbonate after heating with the sulfuric acid and 
heat-treating the silicon (Si) atom content polymer of polymer with an electric furnace, the fixed quantity 
was carried out by ICP (Inductively Coupled Plasma) emission spectrochemical analysis. 

(2) After pelletizing the fire-resistant UL examination polymer of polymer, the test piece of 1/8 inch ** 
was created with injection molding, and what carried out reduced pressure drying at 120 degrees C for 15 
hours was evaluated according to UL-94V specification. 

After pelletizing the measurement polymer of a limiting oxygen index, the test piece was created with 
injection molding and what carried out reduced pressure drying at 120 degrees C for 15 hours was 
evaluated according to JISK7201 specification. 

(3) Viewing estimated fuming [ at the time of combustion of the fuming polymer at the time of polymer 
combustion ]. 

( 4) Tractive characteristics of polymer (yield strength, elongation after fracture) 

Shimadzu autograph AG-1000C is used and it is ASTM. According to D638, it measured by 

speed-of-testing 10 mm/min. 

[0029] The example 1 of manufacture: The synthetic impeller, the nitrogen inlet, cooling pipe, and 
distillate mouth of the siloxane system copolymer Al. In the reaction container of content volume 14L 
which it had, the 127 lg (five mols of repeat units) dry polycarbonate (Teijin Chemicals bread-making 
light L-1250 W), A 486g (2.5 mols) dimethyl terephthalate, a 486g (2.5 mols) isophthalic-acid dimethyl, 
After it taught 360g (3.0 mols) dimethoxy dimethylsilane and the 585mg (1.7 millimole) dibutyltin 
diacetate and super-high grade nitrogen performed the deaeration (60Pa)-nitrogen purge 3 times, heating 
was started under super-high grade nitrogen-gas-atmosphere mind. At 280 degree C of inside **, after 
1-hour churning, inside ** was raised to 300 degrees C, and distilling off of the dimethyl carbonate which 
carries out a byproduct ion was started. Inside ** was raised at 320 degrees C 2 hours after, and churning 
was continued under reduced pressure (26Pa) for 2 hours. The obtained polymer was dissolved in the 
methylene chloride and it refined by supplying in a lot of hexanes and reprecipitating polymer. The 
obtained polymer was a polyester-siloxane copolymer, the silicon (Si) atom content was 3 .5 % of the 
weight, and weight average molecular weight was 32000. 

[0030] The example 2 of manufacture: Instead of the synthetic polycarbonate of the siloxane system 
copolymer A2, 1 140g (5.0 mols) bisphenol A was used, and it carried out like the example 1 of 
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manufacture instead of the dimethyl terephthalate and the isophthalic-acid dimethyl except having used 
450g dimethyl carbonate. The obtained polymer was a polycarbonate-siloxane copolymer, the silicon (Si) 
atom content was 3 .8 % of the weight, and weight average molecular weight was 38000. 
[0031] 30 weight sections addition was carried out to the polycarbonate resin (Teijin Chemicals 
bread-making light L-1250) 100 weight section of marketing of the siloxane system copolymer Al 
obtained in the example 1 of example 1 manufacture, melting kneading was carried out by the twin screw 
extruder (the Japan Steel Works make, LABOTEX), and the pellet-like resin constituent was obtained. 
Using this, the 1/8 inch test piece was created with injection molding, and fire retardancy was evaluated. 
A result is shown in Table 1 . Moreover, the result which measured mechanical strength is shown in Table 
2. 

[0032] Except having used the siloxane system copolymer A2 obtained in the example 2 of manufacture 
instead of the siloxane system copolymer Al obtained in the example 1 of example 2 manufacture, it 
carried out like the example 1, the test piece was created, and fire retardancy was evaluated A result is 
shown in Table 1 . 

[0033] Except having added the epoxy oligomer 10 weight section of TBA further as example 3 flame 
retarder, it carried out like the example 1, the test piece was created, and fire retardancy was evaluated. A 
result is shown in Table 1 . 

[0034] Except having added the polytetrafluoroethylene 1 weight section further as an example 4 
dripping inhibitor, it carried out like the example 1, the test piece was created, and fire retardancy was 
evaluated. A result is shown in Table 1 . 

[0035] Except having made into 5 weight sections the amount of the siloxane system copolymer Al used 
obtained in the example 1 of example 5 manufacture, it carried out like the example 1 , the test piece was 
created, and fire retardancy was evaluated. A result is shown in Table 1. 

[0036] Except having not used the siloxane system copolymer Al obtained in the example 1 of example 
of comparison 1 manufacture, it carried out like the example 1, the test piece was created, and fire 
retardancy was evaluated. A result is shown in Table 1 . Moreover, the result which measured mechanical 
strength is shown in Table 2. 

[0037] Except having not used the siloxane system copolymer Al obtained in the example 1 of example 
of comparison 2 manufacture, it carried out like the example 3, the test piece was created, and fire 
retardancy was evaluated. A result is shown in Table 1 . 
[0038] 
[Table 1] 
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A - 1 siloxane system copolymer Al B-2:siloxane system copolymer A2PC: -- polycarbonate resin 
Panlight L-1250 Epoxy oligomer of C TBA D: -- polytetrafluoroethylene [0039] 
[Table 2] 
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[0040] 30 weight sections addition was carried out to the polyethylene-terephthalate resin (bell pet EFG[ 
by Kanebo, Ltd. ]- 7) 100 weight section of marketing of the siloxane system copolymer Al obtained in 
the example 1 of example 6 manufacture, melting kneading was carried out by the twin screw extruder 
(the Japan Steel Works make, LABOTEX), and the pellet-like resin constituent was obtained. Using this, 
the 1/8 inch test piece was created with injection molding, and fire retardancy was evaluated. A result is 
shown in Table 3. 

[0041] Except having not used the siloxane system copolymer Al obtained in the example 1 of example 
of comparison 3 manufacture, it carried out like the example 5, the test piece was created, and fire 
retardancy was evaluated. A result is shown in Table 3. 
[0042] 
[Table 3] 
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Al: Siloxane system copolymer A1PET: Polyethylene-terephthalate resin Bell pet EFG-7. [0043] 30 
weight sections addition was carried out to the polybutyrene-terephthalate-resin (Polyplastics Jura 
NEKKUSU 2002) 100 weight section of marketing of the siloxane system copolymer Al obtained in the 
example 1 of example 7 manufacture, melting kneading was carried out by the twin screw extruder (the 
Japan Steel Works make, LABOTEX), and the pellet-like resin constituent was obtained. Using this, the 
1/8 inch test piece was created with injection molding, and fire retardancy was evaluated. A result is 
shown in Table 4. 

[0044] Except having not used the siloxane system copolymer Al obtained in the example 1 of example 
of comparison 4 manufacture, it carried out like the example 5, the test piece was created, and fire 
retardancy was evaluated. A result is shown in Table 4. 
[0045] 
[Table 4] 
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Al siloxane system copolymer A1PBT: — polybutyrene terephthalate resin Jura NEKKUSU 2002. [0046] 
30 weight sections addition was carried out to the polycarbonate resin (Teijin Chemicals bread-making 
light L- 1250) 70 weight section of marketing of the siloxane system copolymer Al obtained in the 
example 1 of example 8 manufacture, and the acrylic nitril-Butadiene-Styrene (ABS 12 by Japan Synthetic 
Rubber Co., Ltd.) 30 weight section, melting kneading was carried out by the twin screw extruder (the 
Japan Steel Works make, LABOTEX), and the pellet-like resin constituent was obtained. Using this, the 
1/8 inch test piece was created with injection molding, and fire retardancy was evaluated. A result is 
shown in Table 5. 

[0047] Except having not used the siloxane system copolymer Al obtained in the example 1 of example 
of comparison 5 manufacture, it carried out like the example 7, the test piece was created, and fire 
retardancy was evaluated. A result is shown in Table 5. 
[0048] 
[Table 5] 
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Al: Siloxane system copolymer A1PC: Polycarbonate resin Panlight L-1250ABS: ABS plastics ABS12. 
[0049] 30 weight sections addition was carried out to the polycarbonate resin (Teijin Chemicals 
bread-making light L-1250) 70 weight section of marketing of the siloxane system copolymer Al 
obtained in the example 1 of example 9 manufacture, and the polyethylene-terephthalate resin (bell pet 
EFG[ by Kanebo, Ltd. ]- 7) 30 weight section, melting kneading was carried out by the twin screw 
extruder (the Japan Steel Works make, LABOTEX), and the pellet-like resin constituent was obtained. 
Using this, the 1/8 inch test piece was created with injection molding, and fire retardancy was evaluated. 
A result is shown in Table 6. 

[0050] Except having not used the siloxane system copolymer Al obtained in the example 1 of example 
of comparison 6 manufacture, it carried out like the example 8, the test piece was created, and fire 
retardancy was evaluated. A result is shown in Table 6. 
[0051] 
[Table 6] 
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Al: Siloxane system copolymer A1PC: Polycarbonate resin Panlight L-1250PET: 
Polyethylene-terephthalate resin Bell pet EFG-7 [0052] 

[Effect of the Invention] As mentioned above, the flame-retardant-resin constituent of this invention is 
excellent in especially fire retardancy, maintaining the property which was excellent in the resin itself, 
such as a mechanical characteristic and thermal resistance. Moreover, especially the flame-retardant-resin 
constituent of this invention has an effect in suppression of the emitting smoke at the time of combustion. 
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